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Adolescent, thoracolumbar and lumbar idiopathic 
scoliosis in, 193 
Aggrecan, catabolism of in ovine annular lesion of disc 
degeneration, 55 
Allografts 
fresh frozen corticocancelous, 532 
postoperative infection in, 482 
Anatomic corridors, to cervicothoracic junction, 33 
Anatomy, of cervical facet, 308 
Ankylosing spondylitis, traction for, 436 
Anterior release, in cerebral palsy, 132 
AO DC plates, for adult spondylolisthesis, 204 
Athletes 
rigid intrasegmental fixation for pars defect repair 
in, 253 
spondylolisthesis in, 365 
Atlanto-axial joints 
instability of in Down syndrome, 246 
traumatic bilateral rotary dislocation of, 451 
Atlanto-dens intervals, with Down syndrome, 246 
Autograft, augmented by rhBMP-2 and carrier media, 
467 
Axial rotation, in scoliosis, 125 


Back 
lifting strength of, 398 
pain 
EMG, strength, and MRI of lumbar extensor 
muscles in, 348 
epidural steroids for, 441 
with idiopathic scoliosis, 193 
outcomes of spine surgery for, 518 
pain, low 
after lumbar spine fusion, 512 
EMG, strength, and MRI of lumbar extensor 
muscles in, 348 
BAK interbody fusion system, multidirectional 
stabilizing potential of, 357 
Biomechanics 
cervical spine, 40 
of in situ rod contouring of short-segment pedicle 
screw instrumentation in thoracolumbar spine, 
106 
in interbody spinal fusion, 357 
of lateral mass screw insertion, 431 
in short-segment stability, 240 
of thoracolumbar fractures, 457 
of titanium and stainless steel posterior spinal 
constructs, 473 
Biplane radiographic photogrammetry, in scoliosis, 125 
Bivector traction, for unstable cervical spine fractures, 
436 
Bone fusion, in multilevel cervical OPLL, 296 
Bone graft 
in anterior cervical fusion, 420 
for lumbar spinal fusion, 532 
substitute, for lumbar spinal fusion, | 
vascularized fibular, 537 
Bone mineral density 
correlation to pull-out resistance of triangulated 
pedicle screw construct, 12 
lateral mass screw insertion torque and, 431 
Bone morphogenetic protein 
in lumbar spinal fusion, | 
in spinal fusion, 467 
Brainstem somatosensory evoked potentials, nitrous 
oxide and, 80 
Burst fractures 
functional morphology of spinal canal after, 457 
rigix plate system for, 339 
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Cauda equina syndrome, with epidural steroids, 441 
Cerebral palsy, revision spine surgery with, 132 
Cerebrospinal fluid, protein concentrations in with 
sciatica, 505 
Cervical discography, complications of, 95 
Cervical diskectomy, neuroforamen dimensional 
changes after, 229 
Cervical facet 
dislocation and spinal canal size, 162 
quantitative anatomy of, 308 
Cervical kyphosis, vascularized fibular bone graft for, 
537 
Cervical laminectomy, with graded facetectomy, 40 
Cervical ossification of posterior longitudinal ligament, 
expansive laminoplasty for, 296 
Cervical spinal fusion, anterior, with modified tricortical 
bone graft, 420 
Cervical spinal surgery 
in intraoperative motor evoked potentials during, 
299 
trends and complications of, 523 
Cervical spine 
anterior, decompression of, 304 
fracture, traction for. 436 
lateral mass screw insertion torque in, 431 
manipulation of, 223 
rheumatoid arthritis lesions of, 275 
screw tip to nerve root relation in, 234 
vertebral artery foramen location on, 304 
Cervical spondylitic myelopathy, 
laminoplasty for, 282 
Cervical vertebra, anterior translation of, 162 
Cervicothoracic junction, anterior approach to, 33 
Children 
revision spine surgery for cerebral palsy in, 132 
screening for scoliosis, 527 
Chondroitin sulfate, in lumbar intervertebral discs at 
different stages of degeneration, 47 
Coccidioidal spinal infection, treatment of, 215 
Coccidioides immitis spondylitis, 215 
Complications 
after anterior spinal fusion, 371 
of cervical discography, 95 
of cervical spine surgery, 523 
of lumbar diskectomy, 488 
obesity and, 376 
Computed tomographic myelography, 282 
Computed tomography 
foraminal herniation mimicking neurinoma in, 448 
in spinal canal remodeling, 157 
of traumatic bilateral rotary dislocation of atlanto- 
axial joints, 451 
vertebral artery foramen location by, 304 
Computer-assisted anatomic study, of vertebral anterior 
translation and canal size, 162 
Computer-assisted pedicle screw insertion, 117 
Conservative treatment 
epidural steroids in, 441 
for tuberculous spondylitis, 417 
Cortical somatosensory evoked potential, nitrous oxide 
and, 80 
Cranial nerve abnormalities, with newly diagnosed 
rheumatoid arthritis, 87 
Crete, screening children for scoliosis in, 527 
Curvature digitization, in scoliosis screening, 185 


open-door 


Deep-vein thrombosis, prevention after major spinal 
surgery, 209 

Deformity, spinal canal, remodeling of, 157 

Degenerative disc disease 


543 


aggrecan catabolism in ovine annular lesion of, 55 
bone graft for, 420 
chondroitin sulfate in lumbar intervertebral discs at 
different stages of, 47 
of lumbar spine, 260 
matrix metalloproteinase-3 produced by, 493 
Diagnostic disc injection, for cervical discography 
complications, 95 
Diagnostic imaging, of extradural nerve root anomalies, 
167 
Disability, with idiopathic scoliosis, 193 
Discography 
cervical, complications of, 95 
of chondroitin sulfate in lumbar discs, 47 
Dislocation, atlanto-axial joint, 451 
Distractive flexion injury, spinal canal size and, 162 
Down syndrome, atlanto-dens intervals with, 246 


Electromyography. in low back pain, 348 
En bloc laminectomy, 20 
Endplate fracture, functional morphology of spinal 
canal after, 457 
Epidemiologic study, in NCAA and NFL, 365 
Epidural electrodes, in intraoperative monitoring, 299 
Epidural steroids, transient paralysis with, 441 
Excitability, short-term spinal cord ischemia and. 68 
External fixation 
devices for preventing postoperative deep-vein 
thrombosis, 209 
with hemangiomatous odontoid, 445 


Facet blocking, in predicting lumbar spinal fusion 
outcome, 512 
Facet joint, anatomy of, 308 
Facet syndrome, lumbar spine fusion and, 512 
Facetectomy, graded, cervical laminectomy with, 
40 
Fatigue, neuromuscular trunk performance and spinal 
loading during, 145 
Fatigue testing, of spinal implants, 473 
Fat-suppression technique, in presurgical identification 
of extradural nerve root anomalies, 167 
Finite element modeling, of cervical laminectomy, 40 
Fixation 
for adult spondylolisthesis, 204 
anterior, rigix plate system for, 339 
with hemangiomatous odontoid, 445 
posterior pedicle screw constructs in, 240 
rigid intrasegmental, 253 
Flexibility, in scoliotic spine, 125 
Fluoroscopy, in percutaneous needle puncture of 
vertebral body, 102 
Football players, spondylolisthesis in, 365 
Foramen 
changes in height of after diskectomy and fusion, 
229 
herniated, lumbar disc, 448 
Fractures 
displaced with hemangiomatous odontoid, 445 
functional morphology of spinal canal after, 457 
spinal canal remodeling after, 157 
traction for, 436 
Fusion caps, 357 


Gandolinium-enhanced magnetic resonance imaging, 
after lumbar disc resection, 404 

Graft substitute, for lumbar spinal fusion, | 

Greece, screening children for scoliosis in, 527 

Growth factor, in lumbar spinal fusion, | 
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Hemangiomatous odontoid, displaced fracture in, 445 
Herniated disc 
gadolinium-enhanced magnetic resonance imaging 
of, 404 
lumbar, 488 
cerebrospinal fluid protein concentrations with 
sciatica caused by, 505 
obesity and, 376 
mimicking neurinoma, 448 


Implants, titanium, magnetic resonance parameters for 
imaging, 27 
Infant, spontaneous correction of traumatic kyphosis 
in, 256 
Infection 
conservative treatment of, 417 
pseudarthrosis after, 482 
spinal, 317 
treatment of, 215 
Instrumentation 
of infected, unstable spine, 317 
in lateral mass screw insertion, 431 
perioperative complications and, 371 
for spinal fixation, 339 
instrumented procedures, for lumbar spine degeneration, 
260 
Interbody fusion 
fresh frozen corticocancelous allografts for, 532 
multidirectional stabilizing potential of, 357 
Internal fixation, for adult spondylolisthesis, 204 
Interneuron, short-term spinal cord ischemia of, 68 
Interobserver variability, in lumbar fusion grading, 387 
Intervertebral disc, matrix metalloproteinase-3 produced 
by, 493 
Intervertebral foramen, screw tip to nerve root relation 
in, 234 
Intraoperative monitoring, using transcutaneous epidural 
electrodes, 299 
Intraoperative visualization, computer-assisted, 117 
Ischemia, short-term, and spinal cord reflex in cats, 68 
Isokinetic devices, trunk strength testing with, 391 
Isokinetic lifting strength, trunk muscle morphology 
and, 398 
Isometric trunk extension, neuromuscular trunk 
performance and spinal loading during, 145 


Kinematics, of thoracolumbar fractures, 457 
Kyphosis 
spontaneous correction of, 256 
vascularized fibular bone graft for, 537 


Laminectomy 
cervical, with graded facetectomy, 40 
laminoplasty after, 20 
Laminoplasty 
after thoracic and lumbar laminectomy, 20 
expansive, for multilevel cervical OPLL, 296 
expansive open-door, dorsal shift and expansion of 
spinal cord after, 282 
Laparoscopy, in interbody spinal fusion, 357 
Laser-Doppler flowmetry 
for short-term spinal cord ischemia and reflex, 68 
for spinal cord ischemia, 288 
Lateral mass screw, 308 
insertion torque of, 431 
Lifting strength, trunk muscle morphology and, 398 
Lipoprostaglandin E!, in neurogenic intermittent 
claudication, 499 
Load displacement curve, bone equivalent mineral 
density and, 12 
Longitudinal ligament ossification, 282, 296 
Lordosis 
in situ rod contouring in, 106 
radiographic mensuration characteristics of sagittal 
lumbar spine in, 380 
Lumbar canal stenosis, 20 
Lumbar disc 
chondroitin sulfate in, 47 
herniation of 
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analysis of, 488 
cerebrospinal fluid protein concentrations with 
sciatica caused by, 505 
mimicking neurinoma, 448 
resection, gadolinium-enhanced magnetic resonance 
imaging after, 404 
surgery on, outcome predictors for, 50S 
Lumbar diskectomy, complications of, 488 
Lumbar extensor muscles, EMG, strength, and MRI 
of, 348 
Lumbar laminectomy, laminoplasty after, 20 
Lumbar spinal fusion 
autograft augmentation in, 467 
fresh frozen corticocancelous allografts for, 532 
graft substitute for, | 
interobserver variability in grading of, 387 
predictors of outcome of, 512 
Lumbar spine 
instrumented procedures for, 260 
obesity and, 376 
presurgical identification of extradural nerve root 
anomalies in, 167 
pseudarthrosis after wound infection in, 482 
pyogenic infections of, 317 
stenosis of 
lipoprostaglandin E, and, 499 
treadmill testing for, 410 
Lumbar vertebrae, radiographic mensuration 
characteristics of, 380 
Lumbar vertebral bodies, posterior pedicle screw 
constructs for, 240 
Lumbosacrum, in spinal fusion, 357 


Magnetic resonance imaging 
after lumbar disc resection, 404 
foraminal herniation mimicking neurinoma in, 448 
of lumbar extensor muscles in back pain patients, 
348 
in presurgical identification of extradural nerve root 
anomalies, 167 
for titanium spinal instrumentation, 27 
of trunk muscle cross-sectional area, 398 
Matrix metalloproteinase-3, degenerated intervertebral 
disc production of, 493 
Metal artifact, in magnetic resonance imaging, 27 
Midsternotomy, 33 
Moiré contourgraphy, versus spinal curvature 
digitization, 185 
Morbidity, of cervical spine surgery, 523 
Motion-analysis system, in three-dimensional study of 
scoliosis, 329 
Motor evoked potentials, intraoperative, 299 
Motor vehicle accidents, seat belt use and, 325 
Muscle 
cross-sectional area of, in low back pain, 348 
strength, in lumbar extensor muscles, 348 
Myelography, of extradural nerve root anomalies, 167 
Myoelectric activity, of lumbar extensor muscles in 
back pain patients, 348 


Natural history 
of idiopathic scoliosis, 193 
of upper cervical lesions in rheumatoid arthritis, 275 
Neck 
ement, in 1 cervical OPLL, 296 
pain, cervical discography for, 95 
Needle biopsy, stereo fluoroscopy-assisted, 102 
Nerve roots 
affected by lumbar disc resection, 404 
anomalies of, presurgical identification of, 167 
injury to and lateral mass screw placement, 234 
Neurinoma, foraminal herniation mimicking, 448 
Neurofibromatosis, vascularized fibular bone graft for 
cervical kyphosis due to, 537 
Neuroforamen, in vivo analysis of dimensional changes 
in after diskectomy and fusion, 229 
Neurogenic claudication 
lipoprostaglandin E, effects on, 499 
in lumbar spinal stenosis, 410 


Neurologic deficit, with atlanto-dens intervals with 
Down syndrome, 246 

Neurologic injury, seat belt use and, 325 

Neuromuscular scoliosis, with cerebral palsy, 132 

Neuromuscular trunk, performance during fatigue, 145 

Nitrous oxide, in posterior tibial nerve cortical 
somatosensory evoked potentials, 80 


Obesity, lumbar spine surgery and, 376 
Odontoid process 
hemangiomatous, 445 
reduction of fracture to, 436 
Osteoinductive composite, resorbable, as graft substitute 
for lumbar spinal fusion, | 
Osteomyelitis, instrumentation for, 317 
Osteopenia, bone equivalent mineral density and, 12 
Outcome 
predictors of, 505, 512 
of surgeons who underwent spine surgery, 518, 522 
Ovine annular lesion, aggrecan catabolism in, 55 


Paralysis, transient with epidural steroid injection, 441 
Pars defect, rigid intrasegmental fixation for, 253 
Pedicle screw 
in situ rod contouring of in thoracolumbar spine, 106 
magnetic resonance imaging and, 27 
planning and computer-assisted insertion of, 117 
short-segment stability and, 240 
triangulation, 12 
Pedicular instrumentation, for adult spondylolisthesis, 
204 
Pelvic obliquity, in children with cerebral palsy, 132 
Perioperative complications, obesity and, 376 
Photogrammetry, biplane radiographic, of scoliotic 
spine, 125 
Pinealectomy, for scoliosis correction, 197 
Plate instrument, for anterior fixation of thoracolumbar 
vertebrae, 339 
Posterolateral lumbar fusion, for adult spondylolisthesis, 
204 
Preoperative planning, computer-assisted, 117 
Prophylaxis, for postoperative deep-vein thrombosis, 
209 
Propofol, cortical somatosensory evoked potential and, 
80 


Prostaglandin,, neurogenic intermittent claudication 

Pseudarthrosis, after postoperative wound infection, 
482 

Psychophysical lifting strength, trunk muscle 
morphology and, 398 

Pull-out test, pedicle screw, 12 

Pyogenic infections, of thoracic and lumbar spine, 317 


Radiculopathy, neuroforamen dimensional changes 
and, 229 


Radiographic mensuration, of sagittal lumbar spine, 
380 


Radiography 
for cervical discography complications, 95 
in evaluating screw tip-nerve root relationship in 
intervertebral foramen, 234 
for tricortical bone graft, 420 
Reflex 
loss of 
with short-term spinal cord ischemia, 68 
spinal cord ischemia and, 288 
recovery of, 288 
Retroperitoneal tumor, resection of, 176 
Rheumatoid arthritis 
with lower cranial nerve abnormalities, 87 
natural history of cervical lesions of, 275 
Rib resection, in scoliosis correction, 197 
Rim lesions, aggrecan catabolism in, 55 
Rod contouring, of thoracolumbar spine, 106 


Sacral fusion, postoperative infection of, 482 
Sagittal balance, rod contouring and, 106 


Sagittal lumbar spine, radiographic mensuration 
characteristics of, 380 
Salvage procedure, 12 
Sciatica, cerebrospinal fluid protein concentrations 
with, 505 
Scoliometer, in scoliosis screening, 185 
Scoliosis 
correction by rib resection in transverse plane, 197 
natural history of into adulthood, 193 
neuromuscular, 132 
perioperative complications of spinal fusion for, 371 
screening for, 185 
in school children, 527 
spinal flexibility in, 125 
three-dimensionai study of, 329 
Scoliotic angle, 125 
Screening 
scoliosis, 185 
for scoliosis in Crete, 527 
Screws 
lateral mass, 308, 431 
omission of and short-segment stability, 240 
placement of, 234 
Seat belts, neurologic injury and, 325 
Segmental spinal cord response, recovery of, 288 
Short-segment stability, 240 
Skeletal muscle, strength of, 398 
Smoking, perioperative complications and, 371 
Somatosensory evoked potentials, nitrous oxide and, 


80 
Spinal arthrodesis, for children with cerebral palsy, 132 
Spinal canal 
anterior translation of cervical vertebra and size of, 
162 
deformed by trauma, 157 
functional morphology after fractures, 457 
Spinal cord 
critical blood flow levels of, 288 
dorsal shift of, 282 
expansion of after expansive open-door laminoplasty, 
282 
intraoperative monitoring of function, 299 
ischemia, influence on segmental spinal cord reflex 
functions in cats, 68 
ischemia of, 288 
reflex, short-term ischemia and, 68 
space available for, 246 
tumor of, 20 
Spinal curvature digitization, in scoliosis screening, 
185 
Spinal deformity, conservative treatment of, 417 
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Spinal fusion 
for adult spondylolisthesis, 204 
anterior 
with modified tricortical bone graft, 420 
perioperative complications of, 371 
autograft augmentation in, 467 
fresh frozen corticocancelous allografts for, 532 
interobserver variability in grading of, 387 
lumbar model, | 
in multilevel cervical OPLL, 296 
neuroforamen dimensional changes after, 229 
posterior, spontaneous correction of traumatic 
kyphosis after, 256 
predictors of outcome of, 512 
stabilizing potential of, 357 
with vascularized fibular bone graft, 537 
Spinai implants, biomechanical assessment of, 473 
Spinal injury, seat belt use and, 325 
Spinal loading, during fatigue, 145 
Spinal manipulation, review of, 223 
Spinal stenosis 
lipoprostaglandin E, and, 499 
obesity and, 376 
treadmill testing for, 410 
Spinous process, cervical, 296 
Spondylitis 
Coccidioides immitis, 215 
tuberculous, conservative treatment of, 417 
Spondylolisthesis 
in elite football player, 365 
rigid intrasegmental fixation in, 253 
treated with fusion and plates, 204 
Spondylosis, neuroforamen dimensional changes and, 
229 
Static back muscle endurance, trunk muscle 
morphology and, 398 
Stereo fluoroscopy-assisted perc needle 
puncture, of vertebral body, 102 
Steroids, transient paralysis with, 441 
Surgery 
for infected, unstable spine, 317 
for massive retroperitoneal tumor extending into 
vertebral body, 176 
obesity and, 376 
outcomes of, 518, 522 
prevention of deep-vein thrombosis after, 209 
for scoliosis correction, 197 
in spinal canal remodeling, 157 
trends and complications of, 523 


Thoracic laminectomy, laminoplasty after, 20 


Thoracic spine, pyogenic infections of, 317 
Thoracolumbar spine, in situ rod contouring of short- 
segment pedicle screw instrumentation in, 106 
Thoracolumbar vertebra, rigix plate fixation of, 339 
Three-dimensional imaging 
of scoliotic spine, 125 
using motion-analysis system, 329 
of vertebral body, 102 
Thrombosis, prevention after major spinal surgery, 209 
Titanium spinal instrumentation, MR parameters for 
imaging, 27 
Torque 
of lateral mass screw insertion, 431 
neuromuscular trunk performance and spinal loading 
and, 145 
Traction, for unstable cervical spine fractures, 436 
Transcranial cortical stimulation, intraoperative, 299 
Transcutaneous epidural electrodes, in intraoperative 
motor evoked potentials, 299 
Transpedicular fixation, computer-assisted, 117 
Trauma, spinal canal deformed by, 157 
Traumatic kyphosis, spontaneous correction of, 256 
Treadmill test, for lumbar spinal stenosis, 410 
Trunk muscle morphology, lifting strength and, 398 
Trunk strength testing, with isokinetic devices, 391 
Trunk-muscle recruitment, during fatigue, 145 
Tuberculous spondylitis, conservative treatment of, 417 


Unit rod, in children with cerebral palsy, 132 


Vertebra, anterior translation of, 162 
Vertebral artery foramen, location on anterior aspect 
of lower cervical spine, 304 
Vertebral body 
massive retroperitoneal tumor extending into, 176 
stereo fluoroscopy-assisted perc 
puncture of, 102 
Vertebral hemangioma, displaced fracture in, 445 


needle 


Wedge fracture, functional morphology of spinal canal 
after, 457 


Wound infection, pseudarthrosis after, 482 


Zygapophyseal joints, painful, 512 
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